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(54) User interface for graphical application tool 

(57) A user interface for a graphical application tool 
is disclosed, A. graphical application tool is a software 
program, such as a computer-aided design (CAD) tool, 
a spreadsheet package, or a graphics drawing package, 
thai graphically provides a user with a set of commands, 
tools and icons, which a user can graphically manipulate 
to generate, modify or analyze a work product in a work 
space area. The graphical application tool includes a 
graphical user interface (GUI) to provide users with a 
repositionable menu of available commands, tools and 
icons. The menu provides access to the commands, 
tools and device offerings without interfering with the us- 
er's work space area. In the illustrative computer-aided 



design (CAD) tool embodiment, the menu preferably 
provides a user with access to core and custom, com- 
mands and . circuit component offerings. Core com- 
mands presented in a core command section of the 
menu are preferably context-determined so that com- 
mands appropriate to the current operating mode of the 
graphical application tool are presented. Circuit compo- 
nent offerings presented in the device offering section 
of the menu are preferably technology-determined so 
that device offerings appropriate to the specified tech- 
nology are presented. In other words, when the graph- 
ical application tool is initiated, the user is preferably 
queried for the type of technology the user will be de- 
signing with 



FIG. 2 
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Description 

Field of the Invention 

[0001] The present invention relates to a user inter- 
face for graphical application programs, such as com- 
puter-aided design (CAD) tools, and more particularly, 
to a method and apparatus for allowing a user to access 
commands, tools and icons offerings more efficiently, 
while maximizing workspace area. 

Background of the Invention 

[0002] As computer-aided design (CAD) tools and 
other graphical applications programs have become 
more complex, the technical expertise required to use 
them has increased dramatically. Typically, users ac- 
cess the various functions and features provided by a 
graphical applications program by means of a menu bar 
listing the names of pull-down menu options, when a 
pull-down menu option is selected for display from the 
menu bar, an additional set of commands are presented 
to the user in a window or dialog box for f u rther selection . 
Thus, in order for a user to perform a given task, the 
user must typically traverse several levels of command 
menus and implement multiple mouse clicks to locate a 
desired command. 

[0003] In addition, the additional windows or dialog 
boxes presented to a user for further selection, after se- 
lecting an initial pull-down menu option, tend to clutter 
the display, and the work space area in which the user 
Js operating. The Composer™ computer-aided design 
(CAD) tool, commercially available from Cadence : Inc., 
for example, utilizes multiple floating windows to provide 
access to commands and device libraries. These float- 
ing windows cover the graphics area, forcing the user 
to repeatedly move the windows aside to view the sche- 
matic drawing hidden below. Furthermore, the use of 
multiple floating windows slows down the drafting proc- 
ess by increasing the time required to locate a desired 
command or circuit component icon, and increases the 
number of mouse clicks to perform a desired task. 
[0004] In order to increase user-efficiency, some 
graphical application programs, such as the Design Ar- 
chitect™ computer-aided design (CAD) tool, commer- 
cially available from Mentor Graphics, Inc., provide us- 
ers with an additional menu of the frequently used com- 
mands and circuit component icons. In this manner, the 
user may access these commands and icons more ef- 
ficiently without using the menu bar system. The addi- 
tional menu in the Design Architect™ product, however, 
is in a fixed location, taking away a portion of the work- 
space available to a user. In addition, the additional 
menu in the Design Architect™ product selectively 
presents a user with either commands or circuit compo- 
nent icons at a given time. The user must select a library 
to view the available command or circuit component 
icon options. 



[0005] As apparent from the above-described defi- 
ciencies with conventional user interface systems for 
graphical application program, a need exists for a user 
interface that allows a user to access commands, tools 

5 and icons more efficiently, while maximizing work space 
area. A further need exists for a user interface that 
presents a user with available commands, tools and 
icons in a single menu. Yet another need exists for a 
user interface that is responsive to the current operating 

10 mode of the graphical application program and presents 
a user with appropriate selections depending on the cur- 
rent mode. 

[0006] According to one aspect of this invention there 
is provided a method of providing access to commands 

1$ and symbolic icons in a graphical application program 
having a work space area, said method comprising the 
steps of: generating a menu of said command and sym- 
bolic icon options; positioning said menu in a screen lo- 
cation that does not interfere with said work space area! 

20 and providing a user with continuous access to each of 
said command and symbolic icon options on said menu. 
[0007] The method may comprise the step of organ- 
izing said symbolic icons into a plurality of categories, 
each separately accessible by a tab icon. 

25 [0008] Said symbolic icons may be specific to a tech- 
nology being manipulated in said work space area. 
[0009] The method may comprise the step of binding 
multiple events to a single icon. 

[0010] According to another aspect of this invention a 
50 graphical application tool comprises: a set of command 
and symbolic icon options for generating a work product 
in a work space area; a graphical menu for presenting 
said set of command and symbolic icon options to a us- 
er, said graphical menu positioned in a screen location 
35 that does not interfere with said work space area; and 
a processor for providing said user with continuous ac- 
cess to each of said command and symbolic icon op- 
tions on said graphical menu. 

[001 1] Said commands viewable in said menu may be 
40 dependent upon an operating mode of said graphical 
application program. 

[0012] Said symbolic icons may be organized into a 
plurality of categories, each separately accessible by a 
tab icon. 

45 [001 3] Said symbolic icons may be specific to a tech- 
nology being manipulated in said work space area. 
[0014] Multiple events may be bound to a single icon. 
[0015] According to a further aspect of this invention 
an article of manufacture comprises: a computer read- 

50 able medium having computer readable code embodied 
thereon, said computer readable program code com- 
prising: a step to generate a menu of command and 
symbolic icon options for generating a work product in 
a work space area; a step to position said menu in a 

55 screen location that does not interfere with said work 
space areal and a step to provide a user with continuous 
access to each of said command and symbolic icon op- 
tions on said menu. 
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[0016] The article may comprise a step to organize 

said symbolic icons into a plurality of categories, each 

separately accessible by a tab icon. 

[0017] The article of manufacture may comprise a 

step to bind multiple events to a single icon. 

£0018] The article of manufacture may comprise a 

step to separately present said commands in. said menu 

dependent upon an operating mode of said graphical 

application program. 

[0019] Generally, a user interface for a graphical ap- 
plication tool is disclosed. A graphical application tool is 
a software program, such as a computer-aided design 
(CAD) tool, a spreadsheet package, or a graphics draw- 
ing package, that graphically provides a user with a set 
of commands, tools and icons, which a user can graph- 
ically manipulate to generate, modify or analyze a work 
product in a work space area. The icons provided by the 
graphical application tool can include circuit compo- 
nents in a CAD system, clip art in a graphics drawing 
package or any other graphical representation or sym- 
bol to be placed in the work product. The graphical ap- 
plication tool includes a graphical user interface (GUI) 
to provide users with a menu of available commands, 
tools and icons. 

[0020] According to a further aspect of the invention, 
the menu provides access to the commands, tools and 
device offerings without interfering with the user's work 
space area. In the illustrative computer-aided design 
(CAD) tool embodiment, the menu preferably provides 
a user with access to core and custom commands and 
circuit component offerings. The menu may be reposi- 
tioned by a user, to minimize interference with the work 
space area. The menu preferably includes a region for 
indicating the particular technology, such as CMOS 
technology, with which the user is designing. In addition, 
the menu includes a set of tab noiebooks for selecting 
various sets of core commands presented in a core 
command section. In addition, the menu preferably in- 
cludes one or more custom command sections contain- 
ing a user-defined subset of available custom com- 
mands. In this manner, the user has easy access to 
those commands used most often. Finally, the menu 
preferably includes a set oftab notebooks for selecting 
various sets of circuit component symbols presented in 
a device offering section. The circuit component sym- 
bols are placed in a drawing to represent an electrical 
component. 

[0021] The core commands presented in the core 
command section are preferably context-determined so 
that commands appropriate to the current operating 
mode of the graphical application tool are presented, in 
other words, if the graphical application tool is perform- 
ing a schematic operation, the presented core com- 
mands are preferably appropriate for the schematic lev- 
el. Likewise, if the graphical application tool is perform- 
ing a symbol operation, the presented core commands 
are preferably appropriate for the symbol level. For ex- 
ample, if a user is inserting a symbol into a drawing, the 



core commands presented in a text (T) tab notebook 
preferably include a command to add labels or proper- 
ties to the inserted symbol. 

[0022] The circuit component offerings presented in 
5 the device offering section are preferably technology- 
determined so that device offerings appropriate to the 
specified technology are presented. In other words, 
when the graphical. application tool is initiated: the user 
is preferably queried for the type of technology the user 
to will be designing with. 

[0023] A more complete understanding of the present 
invention, as well as further features and advantages of 
the present invention, will be obtained by reference to 
- the following detailed description and drawings. 

15 

Brief Description of the Drawings 
[0024] 

20 FIG. 1 A is a perspective, cut-away view of a graph- 
ical application tool according to the present inven- 
tion; 

FIG . 1 B is a functional block diagram illustrating the 
25 processing and memory storage systems of the 

graphical application program of FIG. 1 A; 

FIG. 2 illustrates a computer-aided design (CAD) 
tool monitor screen and its associated menu op- 
30 tions; 

FIG. 3 illustrates the command and device menu of 
FIG. 2; 

35 FIGS. 4A through 4D illustrate the various tab note- 
book sets of core commands from the command 
and device menu of FIG. 3; 

FIGS. 5A through 5C illustrate the various tab note- 
40 book sets of device offerings from the command 
and device menu of FIG. 3; and 

FIGS 6 A and 6B f collectively, are a flow chart de- 
scribing an exemplary menu process implemented 
45 by the graphical application program of FIG. 1 . 

Detailed Description 

[0025] A graphical application tool 100 according to 
50 the present invention is shown in FIGS. 1 and 2. As used 
herein, a graphical application tool 1 00 is a software pro- 
gram, such as a computer-aided design (CAD) tool, a 
spreadsheet package, or a graphics drawing package, 
that graphically provides a user with a set of commands, 
55 tools and icons, which a user can graphically manipulate 
to generate, modify or analyze a work product in a work 
. space area 210. In the illustrative implementation de- 
scribed herein, the graphical application tool 100. is em- 
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bodied as the Design Architect™ computer-aided de- 
sign (CAD) tool, commercially available from Mentor 
Graphics, Inc., as modified herein to carry out the fea- 
tures and functions of the present invention. 
[0026J As discussed below, the icons provided by the 
graphical application tool 100 can include circuit com- 
ponents in a QAD system, clip art in a graphics drawing 
package or any other graphical representation or sym- 
bol to be placed in the work product. The graphical ap- 
plication tool 100 includes a graphical user interface 
(GUf) to provide users with a menu 220 (FIG. 2) of avail- 
able commands, tools and icons. According to a feature 
of the present invention, the menu 220 provides access 
to the commands, tools and device offerings without in- 
terfering with the user's work space area 210. 
[0027] The present invention may be implemented 
using a general purpose computing device, such as the 
computing device 20 shown in FIG. 1 A, which may be 
embodied as a mainframe computer, a minicomputer: a 
workstation, a personal computer, or a networked com- 
bination of any of the foregoing. The computing device 
20 preferably includes a graphical display monitor 36, 
one or more processing units 22, a memory storage de- 
vice 26, such as random access memory, busses 24, a 
printer 28, and one or more user interfaces, such as a 
mouse 45 and a keyboard 40. The processing unit 22 
and memory storage device 26 are discussed further 
below, in conjunction with FIG. IB. 
[0028] The computing system 20 preferably also in- 
cludes an external disk drive 32 and a hard disk drive 
34. The external disk drive 32 is operable to receive, 
read and write to one or more external data storage de- 
vices, such as a floppy disk, tape, or compact disk, while 
the hard disk drive 34 is operable to provide fast access 
data storage and retrieval functions, in a known manner. 
The mouse 45 or another graphical input device, togeth- 
er with the menu system described below in conjunction 
with FIGS, 2 through 5, provide a mechanism for user 
interaction with the computing system 20. The genera! 
purpose computing system 20 is running under a graph- 
ical user interface (GUI), such as Microsoft Windows, 
Presentation Manager or UNIX. The alphanumeric key- 
board 40 provides the usual functions and additionally 
serves to enter data, 

[0029] As shown in FIG. 1B, the processing unit 22, 
which may be embodied as a single processor or a 
number of processors operating in parallel, is preferably 
configured to implement the program code, discussed 
below in conjunction with FIGS. 6A and 6B, associated 
with the present invention which may be stored in the 
memory device 26. The memory device 26 preferably 
stores the program code for the graphical application 
tool 100, including a menu process 600 and one or more 
technology specific files 160, each discussed below in 
conjunction with FIG. 6. 

[0030] FIG. 2 shows a menu bar 230 listing the names 
of typical pull-down menu options for a conventional 
computer-aided design (CAD) tool, such as the Design 



Architect™ computer-aided design (CAD) tool from 
Mentor Graphics, Inc. For a full description of these op- 
tions, refer to the Design Architect™ User's Manual, 
when a pull-down menu option is selected for display 
$ from the menu bar 230, an additional set of menu choic- 
es are presented for further selection. Thus, in order for 
a user to perform a given task using the menu bar 230, 
the user must traverse several levels of command men- 
us and implement multiple mouse clicks to locate a de- 
10 sired command. 

[0031] According to afeature of the present invention, 
shown in FIG. 2, the graphical application too! 100 in- 
cludes a menu 220 providing a user with access to core 
and custom commands and circu it component offerings. 
15 In a preferred embodiment, the menu 220 may be repo- 
sitioned by a user, to minimize interference with the work 
space area 210. As shown in further detail in FIG. 3, the 
menu 220 preferably includes a region 305 for indicating 
the particular technology, such as CMOS technology, 

20 with which the user is designing. In addition, the menu 
220 includes a set oftab notebooks 31 0 for selecting var- 
ious sets of core commands presented in.a core com- 
mand section 320. As used herein, a core command is 
any software component provided by the manufacturer 

25 of the graphical application tool 1 00 to perform specified 
tasks. As discussed below in conjunction with FIGS. 4A 
through 4D, respectively, the menu 220 preferably in- 
cludes a tab notebook for (i) session (S); (ir) route (R); 
(iii) text (T); and (iv) draw (D) core commands. 

30 [0032] in addition, the menu 220 preferably includes 
one or more custom command sections 330, 340 con- 
taining a user-defined subset of available custom com- 
mands. Custom commands are preferably bound to icon 
buttons in section 330, as well as to pull down menu 

& options in section 340. In this manner, the user has easy 
access to those commands used most often. Finally, the 
menu 220 preferably includes a set of tab notebooks 
350 for selecting various sets of circuit component sym- 
bols presented in a device offering section 360. The cir- 

40 cuit component symbols are placed- in a drawing to rep- 
resent an electrical component. As discussed below in 
conjunction with FIGS. 5A through 5C, the menu 220 
preferably includes a tab notebook for (i) digital; (ii) an- 
alog; and (iii) source devices. Additional tab notebooks 

45 with further device collections could be provided as well. 
[0033] In a preferred embodiment, the core com- 
mands presented in the core command section 320 are 
context-determined so that commands appropriate to 
the current operating mode of the graphical application 

50 tool 100 are presented. In other words, if the graphical 
application tool 100 is performing a schematic opera- 
tion, the presented core commands are preferably ap- 
propriate for the schematic level. Likewise, if the graph- 
ical application tool 100 is performing a symbol opera- 

55 tion, the presented core commands are preferably ap- 
propriate for the symbol level. For example, if a user is 
inserting a symbol into a drawing, the core commands 
presented in the text (T) tab notebook preferably include 
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a command to add labels or properties to the inserted 
symbol. 

[0034] FIG. 4A illustrates the collection of core com- 
mands associated with the session (S) tab notebook. 
The session (S) commands are not context-determined 
and apply globally to the computer-aided design (CAD) 
tool, such as file open and transcript (journal) com- 
mands. FIG. 4B illustrates the collection of core com- 
mands associated with the route (R) tab notebook. The 
route (R) commands allow a user to connect instantiated 
circuit symbols in a desired manner. FIG. 4C illustrates 
the collection of core commands associated with the text 
(T) tab notebook. The text (T) commands allow a user 
to manipulate labels and properties attached to sym- 
bols. FIG. 4D illustrates the collection of core commands 
associated with the draw (D) tab notebook. The draw 
(D) commands allowausertoadd or manipulate graph- 
ical objects. 

[0035] In a preferred embodiment, the circuit compo- 
nent offerings presented in the device offering section 
360 are technology-determined so that device offerings 
appropriate to the specified technology are presented. 
In other words, when the graphical application tool 100 
is initiated, the user is preferably queried for the type of 
technology the user will be designing with, as discussed 
further below in conjunction with FIG. 6A. FIGS. 5A 
through 5C illustrate the various device offerings for (i) 
digital; (ii) analog; and (iii) source devices, respectively, 
for CMOS technology. 

[0036] The menu process 600, shown in FIGS. 6A 
and 6B, monitors "mouse events" to initiate various soft- 
ware functions. For example, if a user clicks on a region 
of the menu 220, the menu process responds appropri- 
ately. As discussed further below, the icons or buttons 
associated with each tab notebook are programmed so 
that if the user clicks on the mouse in the region of a 
given tab, the core commands associated with the tab 
will come forward. Thus, tabs are associated with a set 
of icons that are bound to an appropriate software func- 
tion. In a preferred embodiment, multiple events may be 
bound to a single icon. For example, if a user clicks on 
an icon once with the mouse 45, one action will occur, 
and a different action is initiated upon a double click. For 
example, both "undo" and "redo" or "zoom in and "zoom 
out" can be bound to the same icon, and separately in- 
itiated depending on the number of mouse clicks. In an 
alternate implementation, separate actions can be initi- 
ated by each of the various buttons on the mouse 45. In 
addition, if the mouse pointer remains idle over a region 
of the menu 220 for a predefined minimum period of 
time, the menu process 600 preferably initiates a help 
function and presents a balloon message indicating the 
command, tool or symbol bound to a given icon. 
[0037] As shown in FIG. 6A, the menu process 600 
initially queries the user to specify the technology the 
user will be working with during step 605 and thereby 
define an environment variable. Thereafter, the graphi- 
cal application tool 100 will be launched during step 610, 



and inter-tool bi-directional communication channels or . 
pipes are opened during step 615 for communication 
between th e men u process 600 and other p rocesses as- 
sociated with the graphical application tool 100. An 
5 event handler is setup during step 620 to monitor for 
mouse events and other user events and to respond ap- 
propriately. 

[0038] Thereafter, (he menu process 600 builds the 
menu 200, preferably from top to bottom. Thus, the core 

to command tab menus 310, 320 are preferably built dur- 
ing step 625. The context-determined menu switching, 
discussed above, is enabled during step 630 by moni- 
. toring and responding to the event handler. The mouse 
events and core command functions are then bound to 

15 the appropriate icons during step 635 in sections 310. 
and 320 of the menu 220. The custom command icons 
330 are built during step 640 and the mouse events and 
custom commands are then bound to the appropriate 
icons during step 650. The custom command pull-down 

20 menu 340 is built during step 655, and the appropriate 
custom commands are bound to the menu entries dur- 
ing step 660. 

[0039] The technology-specific device toolbar code is 
then loaded from the technology specific files 160 (FIG. 

25 i B) during step 665, by reading the user-defined tech- 
nology environment variable and reading the appropri- 
ate file from a predefined library path. The device offer- 
ing tab menus 350 f 360 are then built during step 670 
and the mouse events and placement commands are 

30 then bound to each device icon during step 675. Finally, 
the menu 220 or interface created by the menu process 
600 is displayed during step 680, before the menu proc- 
ess 600 commences monitoring events during step 6B5. 
[0040] It is to be understood that the embodiments 

35 and variations shown and described herein are merely 
illustrative of the principles of this invention and that var- 
ious modifications may be implemented by those skilled 
in the art without departing from the scope and spirit of 
the invention. For example, although the graphical ap- 

40 plication tool 1 00 has been illustrated herein as the De- 
sign Architect™ computer-aided design (CAD) tool, 
from Mentor Graphics, Inc., the graphical application 
tool 100 may be embodied as any computer-aided de- 
sign (CAD) tool, spreadsheet package, or graphics 

45 drawing package, that graphically provides a user with 
a set of commands, tools and icons, which a user can 
graphically manipulate to generate, modify or analyze a 
work product in a work space area 21 0. 

so 

Claims 

1. A method of providing access to commands and 
symbolic icons in a graphical application program 
55 having a work space area, said method comprising 
the step of; 

generating a menu of said command and sym- 
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bolic icon options; 

positioning sard menu in a screen location that 
does not interfere with said work space area; 
and 

providing a user with continuous access to 
each of said command and symbolic icon op- 
tions on said menu. 

2. The method according to claim 1, further compris- 
ing the step of separately presenting core com- 
mands and custom commands on said menu. 

3. The method according to claim 1, further compris- 
ing the step of organizing said commands into a plu- 
rality of categories, each separately accessible by 
a tab icon. 

4. The method according to claim 1, further compris- 
ing the step of separately presenting said com- 
mands in said menu dependent upon an operating 
mode of said graphical application program, 

5. A graphical application tool comprising: 

a set of command and symbolic icon options for 
generating a work product in a work space ar- 
ea; 

a graphical menu for presenting said set of 
command and symbolic icon options to a user, 
said graphical menu positioned in a screen lo- 
cation thai does not interfere with said work 
space area; and 

a processor for providing said user with contin- 
uous access to each, of said command and 
symbolic icon options on said graphical menu. 

6. The tool according to claim 5, wherein said com- 
mands include core commands and custom com- 
mands which are separately presented on said 
menu. 

7. The tool according to claim 5 r wherein said com- 
mands are organized into a plurality of categories, 
each separately accessible by a tab icon, 

8. An article of manufacture comprising: 

a computer readable medium having computer 
readable code embodied thereon, said compu- 
ter readable program code comprising : 
a step to generate a menu of command and 
symbolic icon options for generating a work 
product in a work space area; 
a step to position said menu in a screen location 
that does not interfere with said work space ar- 
ea; and 

a step to provide a user with continuous access 
to each of said command and symbolic icon op- 



tions on said menu. 

9. The article of manufacture according to claim 8, 
wherein said article of manufacture is a CD-ROM. 

s 

10. The article of manufacture according to claim 8, 
wherein said article of manufacture is a diskette, 
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